Organic-inorganic hybrid molecules can exhibit biological activities by controlling the activities of their individual components. These molecules can be applied as seed/lead compounds in drug development, and can be used as molecular probes in chemical biology for the elucidation of the molecular mechanisms of biological systems. In this review, we introduce copper diethyldithiocarbamate (Cu10), a copper complex, as a compound that activates nuclear factor erythroid 2-related factor 2 (Nrf2) and induces metallothionein, which are the key cellular defense factors against toxic metals and oxidative stress in vascular endothelial cells. It was found that neither the complexes with the same ligand and other metal ions (including zinc and iron) nor the ligand alone was inactive. Therefore, both copper ion and the ligand of Cu10 are essential components for the biological functioning of the complex. In addition, Cu10 may be useful in clarifying the molecular mechanism underlying metallothionein induction in vascular endothelial cells.
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